Selective metallization of flexible substrates by inkjet printing with electroless copper plating by Barral, G et al.
HAL Id: cea-02342006
https://hal-cea.archives-ouvertes.fr/cea-02342006
Submitted on 31 Oct 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Selective metallization of flexible substrates by inkjet
printing with electroless copper plating
G Barral, N Hanifi, R. Faddoul, P. Viel
To cite this version:
G Barral, N Hanifi, R. Faddoul, P. Viel. Selective metallization of flexible substrates by inkjet printing
with electroless copper plating. Materials 2017, Apr 2017, Aveiro, Portugal. ￿cea-02342006￿
 Selective metallization of flexible substrates by inkjet printing with 
electroless copper plating 
G. Barral,1,2N. Hanifi,2 R.Faddoul,1 P. Viel,2 
1Genes’ink, 24 av Gaston Imbert, 13 790 Rousset, France 
2LICSEN, NIMBE, CEA, CNRS, Université Paris Saclay, CEA 91191 Gif-sur-Yvette Cedex, 
France 
A new efficient approach for selective metallization of flexible substrates such as 
poly(ethyleneterephtalate) (PET) sheets has been developed (Figure 1). The method is based on the 
covalent grafting of a chelating polymer film poly-4-vinylpyridine (P4VP) able to complex metallic 
palladium ions which then serve as catalyst for a copper electroless plating step. A solution of P4VP 
containing the palladium ions (II) catalyst is firstly inkjet printed to form a metallization primer. This 
primer is then photo-grafted onto the surface using a flashlamp. By a photo-oxidation process, light 
allows the formation of free radicals on the P4VP layer in contact with the substrate. Thus, covalent 
adhesion between the substrate and the P4VP is achieved. A selective copper layer is finally grown on 
the activated primer by a copper electroless plating process. The grafted primer layer enhances the 
copper adhesion.  A resistivity - measured with four probes - as low as 2.1 µΩ.cm (sheet resistance 
equivalent to 84 mΩ/□ for 250 nm thickness) is obtained, which is only 20% higher than the one of 
bulk copper. This new low-temperature process only requires a plating bath and is thus compatible with 
low-cost thermally unstable flexible polymer substrates and R2R printing processes. The final metallic 
layer notably shows a very good adhesion on PET substrate and good stability in ambient atmosphere. 
This approach is a very attractive way to achieve localized plastic substrate (such as PET, Kapton) 
metallization under ambient conditions. 
Due to the versatility of the process in terms of flexible substrate type, different applications can be 
targeted such as RFID, Plastronic, interconnects for flexible electronic. 
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Figure 1: Copper patterns obtained on flexible substrate by electroless process after the primer printing, 
light-induced grafting and metallization steps. 
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